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(57) Abstract: 

npe/jnaraercH ycrpoMCTBO, KOTopoe mokct 6biTb HcnorrtooBaHO b xwpyprHH, opTone^nH h 
CTOMaTOJiopiiH. YcTpoMCTBO o6ecnenHBaer MHHMManbHyio HHBa3HBHOCTb h v/jo6ctbo npn 
npoBe^eHHH na3epHbix onepaujiM. 3th npeMMymecTBa jjocTnraioTCH 6naro^apn 
3aKpenneHHK> BHyTpb HaKOHe^HHKa jia3epHOH cucreMbi o6pa6oTKH 6noTKaHH 
aKycTM^ecKoro npMeMHHKa, KOTopbiw HnnneTCH npneMHHKOM HH<|>opMau;HH o coctohhmh 
6iionorHMecKOM tkehm, Heo6xo^MMow j\j\h /jocth^kchiih onTMManbHoro pe>KMMa 
o6pa6oTKH. 1 3.n. $-nbi, 2 hji. 
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Description [OnncaHne H3o6peTeHHHj: 

M306peTeHHe 0TH0CHTCH K MeflHUJIHCKOM TeXHHKe H MOJKeT 6bITB MCIIOJlfc30BaHO B 

XHpyprHH, oprone^HH m ctom aTon oph h pjin o6pa6oTKH mhpkhx h TBepn>ix TKaHew. 

M3BecTeH HaKOHe^HHK na3epHoro CKanbnenn, co^epjKaii^iM cpejjcTBO flocraBKH 
jia3epHoro H3nyMeHHH j\o noBepxHOCTH o6pa6aTbiBaeMOH 6noTKaHn [1J Ochobhbim 
He^ocTaTKOM jjaHHoro ycTpowcrBa HBJiHeTCH orcyTCTBHe b hcm HppHrain*OHHoro KaHana, 
a TaK^Ke cpe^cTBa, no3BonHK>mero onpe^enHTb bh^ o6pa6aTbiBaeMOM TKaHH. 

M3BecTeH TaiOKe na3epHbiH HaKOHe^HHK win 6opManiHHbi, KOTopbin HanneTCH Haw6onee 

6JIH3KHM no TeXHHMeCKOH CyHJHOCTH H npHHHT 3a npOTOTMIl [2] 3TOT HaKOHeWHHK 

cqnep^KHT, KpoMc cpe^cTBa ^ocTaBKM jia3epHoro H3ny*jeHHH, cpe^CTBO roctzbylk jjp 
noBepxHOCTH o6pa6aTbiBaeMOM 6noTKaHH oponiaiomeH ^km^kocth. 

Ochobhsim He^ocTaTKOM npoTOTMna HBnneTCH orcyTCTBHe B HeM npneMHHKa 
MH4>opMai;MM o coctohhhh o6pa6aTbiBaeMOH TKaHH, no3BojiHiomero onpejjenHTb ee bhjj. 

3a,naMa, Ha peuueHHe KOTopon Hanpae/ieHo H3o6peTeHHe, 3aKjnoMaercH b C03jjaHHH 
ycTpOHCTBa, o6ecnewHBaioii;ero ynp6cTB0 npoBe/jeHHH na3epHoii o6pa6orKH 6noTKaHH npn 
o^HOBpeMeHHOM onpe^eneHHH BH^a h coctohhhh o6pa6aTbiBaeMOH 6noTKaHH, *nx>, b cbok> 
ouepejjb, o6ecneMHBaer MHHHManbHyio HHBa3HBH0CTb. 

3a,naua peoiaercH npn ocymecTBneHHH H3o6peTeHHH 3a c^eT TexHHuecKoro pe3yjibTaTa, 
3aKjiK)Maioii;erocH b onTHMH3an,HH ycnoBHH npneMa HH<}K>pMauHH o coctohhhh 
o6pa6aTbiBaeMOH TKaHH. 

TexHHMecKHH pe3ynbTaT flocrHraercH tcm, mto BHyTpH HaKOHeuHHKa na3epHOH cncreMbi 
jyin o6pa6oTKH 6HonorHuecKOH TKaHH, coflepmameM cpe^cTBO /jocTaBKH na3epHoro 
H3nyMeHHH ro noBepxHOCTH 6noTKaHH, 3aKpeitneH aKycTHMecKHH npneMHMK, bxojj 
Koroporo conpnmeH c mcctom B03neHCTBHH Ha 6noTKaHb t teik mto cooTHonieHHe 

paCCTOHHHH OT OnTHMeCKOH OCM Ha BblXOfle HaKOHeUHHKa f\0 BXO/JHOH nOBepXHOCTH 

aKycTHiiecKoro npneMHHKa h paccTOHHHH ot noBepxHOCTH HaKOHe^HHKa b Mecre ero 
onTHMecKoro Bbixo^a j\o Mecra B03^eHCTBHH Ha SnoTKaHb Haxo/jHTCH b npejjenax ot 1: 5 
ro 4:1. SneKTpHMecKHH Bbixo/j aKycTHMecKoro npneMHHKa coejjHHeH c 6jiokom 
perHcrpanMH nocpe^CTBOM 3KpaHHpoBanHoro Ka6enn. 

B naKOHeMHHKe mojkct cojjep^caTbCH cpe/jCTBo /jocTaBKH opomaiomen }kh;jkocth j\o 
noBepxHOCTH 6noTKaHH. 

M3BCCTHO, MTO 3<})(j)eKTHBHOCTb Jia3epHOH o6pa6oTKH 6MOJ r TOrH | JeCKOH TKaHH C 
OJ\ II O B pe MeH H bl M 06ecneMeHHeM HH3K0H HHBa3HBHOCTH (CTeneHH HeKp03a) 3aBHCHT OT 

^nHHbi Bomibi h MomHocTM Jia3epHoro H3nyMeHHH, 3HeprHH h BpeMeHH na3epHoro 

B03,OeHCTBHH H, J\nn HeKOTOpblX BHJJOB TKaHH, HCHflKOCTHOrO OpOOieHHH 30HbI Jia3epHOH 

o6pa6oTKH (cm. nanpHMep, Proceeding of Laser-Tissue Interaction V 24-27, January 
1994, Los Angeles, California, Vol 2134A). 

MccneflOBaiiHH, npoBe,neHHbie aBTopoM, noKa3ann, mto npn 3TOM Heo6xo#HMa 
o^HOBpeMeHHan onTHMH3auuH yKa3aHHbix napaMeTpoB j\nn Kasg^oro BH^a 6woTKaHH. 

MiibiMii cnoBaMM, HeoSxo^HMbi: B03M03KH0CTb Bbi6opa OnTHMajlbHblX ^JIHH BOJIH 
H3nyMciinfi Jia3epoB hjih hx CMecH, perncTpai^HH npou^ecca na3epHOH j^ecTpyK u^h h , BHjja h 
coctohhhh 6noTKaHH ii ynpaBneHHH ^hiihoh BOjiHbi, MoupiocTbio, 3HeprneH h BpeMeHeM 
na3epnoro B03/^eHCTBH5i , cncTeMa opomeHHH 30Hbi na3epHoii o6pa6oTKH. 

OnTHMM3ai;HH pe?KHMa o6pa6oTKH B03M03KHa npn HanHWHH CHCTeMbi oSpaTHoii CBH3H, 
o6ecneMHBaiou;eH ynpanneHHe napaMeTpaMii jia3epHoro H3ny L ieHHH b 3aBHCHMOCTH ot 
coctohhhh h BH^a o6pa6aTbiBaeM0H TKaHH, T.e. Heo6xo/^HM npneMHHK HH^opMauHH o 
coctohhhh o6pa6aTbiBaeMOH TKaHH, Bbixojj Koroporo coe^HHeH c 6jiokom ynpaBneHHH 
napaMeTpaMH jia3epnoro H3nyMeHiiH. 
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ripHeMHHKOM HH^OpMaUHH O COCTOJIHHH o6p3.6aTBIB3.eMOM TK3HH M02KCT 6bITb 

aKycTHMecKHH npweMHHK 3ByKOBOM BOjiHbi, Koropan o6p33yercH b pe3yjibT3Te na3epHoro 
pa3pymeHHH 6H0TKaHH. fljiH paanwHHbix TKaHeu aMomiTy^a aKycTHMecKOH BOJiHbi 
paonHvma (cm. Renso Salimbeni "Shock wave models keep laser surgeons on target" Opt 
Laser Europe June 1994, p.p. 37-39). 

ripw pa3pymeHHH 6motk3hh Meatfly HatianoM B03^eMCTBM>i na3epHoro HMnynbca h 
no^eneHHeM aKycTnuecKoro cnrHSjia Ha6nionaeTCH BpeMeHHa* 3a^epxtKa. Be/iw^MHa 
3TOM 3a^ep»CKH onpenenneTCH TpeMH <J)aKTopaMn: paccTOHHHeM ot HCTOMHHKa 3syKa, 
KOTopbiM HBJiHeTCH o6nyMaeMaj* noBepxHocTb 6HOTKaHH, jjp npneMHHKa, 
peracTpMpyiomero aKycTHuecKHH HMnyjibc; HHTCHCHBHOCTbio jia3epHoro H3JiyweHHH Ha 
noBepxHOCTM o6pa6aTbiBaeMoii trshh h BenHMHHOH nopora ee pa3pyuieHHH. 

Mccne^oBaHHH noKa3ajiH, mto aKycTHMecKHM HMiryjibc, B03HHKaK>mnH npn pa3pynieHHH 
6noTKaHH c 6onee HM3KHM noporoM na3epHoro pa3pyuieHHH, HanpnMep ^eHTHHa, HMeer 
MeHbmyK) BpeMeHHyio 3aflep5KKH oTHOCHTenbHo Havana Jia3epHoro HMnynbca, neu 
aKycTMMecKHM HMnyribc, B03HMKajomMH npw pa3pymeHHH tkehh c 6onee bbicokmm 
noporoM pa3pyuieHHH, HanpMMep OManvi (cm. G.B. Altshuler, A.V. Belikov, at all 
"Acoustic response of hard dental tissues to pulsed laser action". SPIE VOL 2080. 
Dental Applications of Lasers, 1993, p.p. 97-103). 

TaKMM o6pa30M, w;jeHTH<j)HKainiH B H^a o6pa6aTbiBaeMOH TKaHH 3aBHCMT ot touhocth 
M3MepeniiH BpeMeHHoft 3a,mep»CKH. 

3aKpenneHne aKycnmecKOPo npneMHHKa BHyTpM HaKOHewHHKa ocBo6o5Kn,aer 
onepai;noHHoe none ot flononHHTejibHbix npHcnoco6jreHHM, cbod;ht k MHHHMyMy 
<}myKTyai;MK> napaMeTpoB npHHHToro aKycnmecKoro cwrHana h 3aBHCHMOcrb BexiHMHHbi 
BpeMeHHoii 3a^ep3KKH ot MaHHnyjiHinift onepaTopa, a TaKHie 3amrimaeT aKycrimecKHH 
npweMHHK ot cnyHawHbix noBpejKneHHM. 

FIoMemeHHe aKycnmecKoro npneMHHKa c aneKTpimecKMM BbixojjoM BHyTpb HaKOHeMHHKa 
BJieMer 3a co6oh Hajinqwe b noane^neM npoBo^HHKa c tokom. B stom cnyxiae Heo6xo#HMo 
o6e3onacHTb KaK naiu*eHTa, Tan h onepaTopa ot cnyMaHHO B03Mo»CHbix 3JieKTpomoKOBbix 
B03^eMCTBHH. KpOMe Toro, Heo6xonwMa noMexoycroMMHsaH nepejjaMa Bbixo/jHbix 
cMrHanoB k 6jiOKy hx perMCTpaurw. riosTOMy coenwHeHHe Bbixona aKycTHnecKoro 
npneMHiiKa c 6jiokom periicrpauMH BbinonHeno nocpe/jcrBOM 3K paH HpoB aH hopo Ka6enn. 

Flo CBe^eHMHM aBTopa coBOKynHocrb H3noHteHHbix b $opMyjie H3o6peTeHHH npH3HaKOB 
BJiHeTCH hoboh, a cawo TexiniMecKoe pemeHHe ynoBneTBopfler KpHTepwio 
"ii3o6peTaTenbCKMM ypoBeHb". 

Ha (juir. 1 cxeMaTHMecKH H3o6pa?KeH 6ecK0iiTaKTHbiH HaKOHe^HMK na3epHOH cwcTeMbi 

o6pa60TKH 6HOTKaHH; Ha <j>HI\ 2 KOHTaKTHblH HaKOHeMHHK. 

BecKOHTaKTHbifi HaKOHeMHHK (4>nr. 1) coctoht H3 Kopnyca 1, BiiyTpw KOToporo 
pacnojiojKeHbi onTimecKan cwcTeMa, cocTOHu;aH H3 onTM^ecKoro BonoKHa 2, 
KonnnMiipyioiueH nMH3bi 3, noBopoTHoro 3epKana 4 h 4>oKycHpyioiu;eM jiHH3bi 5, a TaKsce 
BO/jonpoBOAHma*i Tpy6ica 6 h B03/jyxonpoBonHiua5i Tpy6na 7. AKycTHHecKMH npneMHHK 8 
3aKpenneH BHyTpM HaKOHeMHHKa TaKHM o6pa30M, mto ero aKycTHMecK Hit bxo^ o6pan;eH k 
Mecry bo3achctbhh Ha 6woTKaHb 9 (ncTOMHUKy aKycTHMecKOH BOjiHbi), a sneicTpimecKHM 
BbixoA coe^HHeH c 6/iokom perncTpauMH 10 nocpe^cTBOM 3KpaHwpoBaHHoro Ka6enn 11. 
riepefl bxo^om aKycTHHecKoro npueMHUKa 8 Ha noBepxHOCTM HaKOHeMHHKa pacnojio^ceHa 
AHa^parMa 12. Pa6onHM HHcrpyMeHT 13 (bojiokho hjih can^npoBbiw cTep»ceHb) 
KOHTaKTHoro HaKOHeMHHKa noKa3aH Ha 4>Hr.2. npn pa6ore c hhm Mecro B03AeHCTBH5i Ha 
6noTKaHb 9 y^aneHo ot noBepxHOCTM HaKOHeMHHKa 6ojibnie, MeM npn pa6ore c 

6eCKOHTaKTHbIM HaKOHeMHHKOM. 

MecTopacnonomenne aKycTiiMecKoro npHeMHHKa 8 onpe^eneHO H3 oie^yioEuiix 
coo6pa?KeHHH. 
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YMHTbiBaH, uto HaHMeHbinee paccroHHue ot noBepxHOCTH HaKOHe^HHKa no MecTa 

B03neMCTBHH Ha 6uOTKaHl> 9 MOJKeT MeHHTfaCH M fJJJR pa3JIHMHbIX BHflOB TKaHCH H 

o6pa6oTKH KO/ie6neTCH ot 8,5 no 20 mm, a nnaMerp 4>OKycHpyiou^eM hkh3bi 5 paBeH 3 mm 
ot onTHHecKofi och 4>OKycHpyK>meM jihh3bi 5 no HanpaBJieHHio, nepneHAHKyjinpHOMy 3tom 
och. MaKCHMajibHo B03MOJKHoe y^aneHwe anycm ^ecKoro npneMHHKa 8 ot Mecra 
B03^eMCTBMH Ha 6noTKaHb 9 orpaHHUHBaercH cHHxceHHeM MyBCTBHTeji bH octh 6noKa 
perncTpai^woHHoro aKycTH^ecKoro cHraana h 3KpaHHpoBaHHeM Bxo/ja aKycTHMecKoro 
npneMHHKa 8 pyKow onepaTopa m cocraBJiHeT 34 mm. YuMTbiBan <J>opMy HaKOHeuHHKa, 
aKycTM^ecKHH npneMHHK 8 3aKpenneH nepen, ojiHxcaMaieH k Mecry B03^eiicTBH5i Ha 
TKaHb BepniHHOM yrjia H3rw6a Tena HaKOHetmHKa Tan, ^to cooTHonieHwe paccTOHHHH ot 

OBTHUeCKOM OCH np BXOJJHOM IIOBepXHOCTH aKyCTHMeCKOrO npHCMHUKa 8 M paCCTOHHHH OT 

noBepxHOCTH HaKOHeimHKa b Mecre ero onTH^iecKoro Bbixojja no MecTa BroneMCTBHH Ha 
6noTKaHb, h axonn tch b npenejiax ot 1:5 A° 4:1. 

MccnenoBaHMH, npoBeneHHbie aBTOpOM, noKa3anH, mto npn pacnojioxceHMH aKycTHMecKoro 
npweMHHKa b yica3aHHbix npenenax aKycrimecKaH BOJiHa, o6pa3yiomaHCH npn na3epHow 
a6nnuHM 6HOTKaHeM, HMeer aMiuiHTyny, npcraTOWHyio n/in perncTpai;HH 
aKy CTH hcc k m mh npHeMHMKaMH, KpOMe xoro, b 3 tux npenenax aMiuiMTy^a any cth Mec kom 
BOJiHbi HeceT HH(}>opMai;MJO o Time o6pa6aTbiBaeMoii TKaHH. 

JHna<J)parMa 12 mojkct 6biTb BbinojiHeHa H3 MeraruiHiiecKOH 4>opMbi htih nojiHMepHOft 
mien km, pojib KOTopbix 3aKJi lOMaeroi b 3amHTe bxohhom noBepxHOCTH aKycTHMecKoro 
npweMHHKa 8 ot paajieraiomnxcH uacTHMeK 6noTKaHH 9 h 6pbi3r Bonbi, a TaKHte 

5IBXIHeTCH pe3OHaTOp0M aKyCTHMeCKHX KOJie6aHHH. 

ripw npaKTHMecKOM peanH3au,HH HaKOHeMHHKa b KauecrBe aKycTH mcckopo npneMHHKa 8 
Bbi6paH mhkpo4>oh (JwpMbi Bpiojib h Ki>ep 4138 b KOMnneKce c npenycHjiHTeneM 2633 h 
nepexo^HMKOM UA 0160. 

TaKHM o6pa30M, npennaraeMoe ycTpowcTBo naKOHeMHHKa 3a cMer coBOKynHOCTH 
3a>iBnfleMbix npw3HaKon o6ecneMiiBaeT MiiHMManbHyio TpaBMaTH^Hocrb npw npoBeneHHH 
jia3epHOM o6pa6oTKH GnanorMMecKou TKaHH b coMeTaHHH c ynp6cTBOM npoBeneHHH 
o6pa6oTKH. 
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Claims {OopMyna H3o6peTeHHH]: 

1. HaKOHeMHHK na3epHoii cucreMbi jyin o6pa6oTKH 6HOJiorHMecKoii TKaHH, conepHcamHH 
cpe/jcTBo ^ocTaBKH na3epHoro wanyiieHHH no noBepxHocTH 6HOTKaHH. oTJiHMaiomHMCH 
reM, mto BHyTpH Hero 3aKpenneH any cthhcckhh npneMHHK, bxo^ Kcrroporo conpnxceH c 

MeCTOM B03neHCTBHH Ha 6HOTKaHb TaK, tjTO COOTHOnieHHe paCCTOHHHH OT OnTH^ieCKOM OCH 

Ha Bbixo^e HaKOHeuHHKa no Bxon.HOH noBepxHocTH aKycnraecKoro npweMHHKa h 
paccTOHHHH ot noBepxHocTH HaKOHeuHHKa b Mecrre ero onTH^ecKoro Bbixqna j\o Mecra 
B03AeHCTBWH Ha 6noTKaHi> HaxoAHTCH b npenenax 1 5 4 1, a 3JieKTpH*iecKHii Bbixo^ 
coejjHHeH c 6hokom perncTpanHH nocpejjcTBOM 3KpaHHpoBaHHoro Ka6enn. 

2. HaKOHeMHHK no n. 1, OTnHMaiomHMCH t€m, wro conepmiT cpejjcTBO p^ocraBKH 
oponiajomen atunKOCTH jjp noBepxH octh 6noTKaHH. 
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